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(57) Abstract: 

PURPOSE: Metal nanoparticles having quite constant particle size by o» 
using dendron or dendron derivatives as stabilizing ligands in synthesis 
of the metal nanoparticles are provided, and a method for synthesizing 
the metal nanoparticles is provided. CONSTITUTION: The metal 
nanoparticles the surface of which is stabilized by dendron-thiol or 
dendron-thiol derivatives of the following chemical formula 1 , where R 
is selected from the group consisting of hydrogen, aromatic, and alkyl 
group, alkyl hydroxy group, alkoxy group and alkene group having 
carbon atoms of 1 to 20, and n is an integer of 1 to 20. The method for 
manufacturing the metal nanoparticles comprises the steps of 
dissolving and dispersing metal contained salts; mixing a phase 

transition reagent: reacting the surface of metal by adding dendron-thiol or dendron-thiol derivatives of the following chemical 
formula 1 . 
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M-t °Jt+51 X'jHl 5L°J*Hr -SH^- -fr2E.*l|# *l~8-*r«H ^SJ.^ ^ q.^. 

dendron£ " <-Hr-" # ^«-)°13 °JS>2j<?I ^c) ^-<y^; -3^3 S^l-oiq-, oj 

JL^VS]-^ ii-Ej Ai*8°l u|-^-7M^S S.°<Mr 7V^U SUfe Tltfl -S-71 cK ^ 

^^4r al^. #3 q#-t #a% v *r Sic]-: (a) Tomalia, D. A.; Naylor, A.; Goddard, W. A. Ange 

w. Chem. Int. Ed.1990, 29, 138. (b) Frehet, J. M. J. Sciencel994, 263, 1710. 

M-t <a^3] M-i n]^ ( 10 -9 m ) 3711- 3# SH?^. a) 371 <H1^ #3£ ^ cfl ^ 

JL ^3*1 ^<HV+ Hla^^Sj. Oj:^««1-a} Sl«tl 1*3. ^EflSj.^ 33 eft 33-713 Aj^ q-Ef-dlcf. a} 

2M, <>13t!: ^3-§- °l-g-f}- ^H3, 3333. ^a) ol-§-7^ -° JL 3«M S£ ^<H "1* 1-3, 

# %3^*k 51 cf: (a) Matljevlc, E. Curr. Opin. Coll. Interface Sci.1996, 1, 176. (b) Schmid, G. Chem. Rev. 
1992. 92, 1709. (c) Murray, C. B.; Kagan, C. R. Bawendi, M. G. Science 1995, 270. 1335. (d) Guzelian, A. 
A.; Katari, J. E. B.; Kadavanich, A. V.; Banin, U.; Hamad, K.; Juban, E.; Alivisatos. A. P.; Wolters, R. H.; 
Arnold, C. C; Heath, J. R. J. Phys. Chem.1996, 100, 7212. 

33^ M-ii 33* 33ti *&*34r -f-«B 2-2. Hfl«^ ^ 51^, l^s] v}^] <$ 

JL ^aS\ <$7.\ EL7\vY°S.S. *m ^S- aHS.* Ir^-ir ^ ^ °J^-37]i4 «H<i^£l- 2:^ 

«-iL3.*| ^ <>}^ ^ 3*1-7)3 ^£ at<H 3)5- 7]#S. Sigr >&al Si^ ^-ii 

EflH^-al^l -3^51 ^-£L*t -f-g-iLS Si^. 1-^ c|~§-* ^ SJcf: (a) Matijevic, E. Curr, Opin. 

Coll. Interface Sci.1996, 1, 176. (b) Schmid. G. Chem. Rev.1992, 92, 1709. (c) Murray, C. B.; Kagan, C. 
R. Bawendi, M. G. Sciencel995, 270, 1335. (d) Guzelian, A. A.; Katari, J. E. B.; Kadavanich, A. V.; Banin, 
U.; Hamad, K.; Juban. E.; Alivisatos, A. P.; Wolters, R. H.; Arnold, C. C; Heath, J. R. J. Phys. Chem.1996, 
100, 7212. 

^7+1-3 #*fl2joJ ^-§-^# «^*^7l ^J^o S ^2|Sl<He> * ^ <a^«- 271 

SI M-t °j7fl- ^SKr 9>^r ^^1^. -HI* c)-g-* t^f =^ 2icl- : Feldheim. D. L.; Keating, C. D. C 

hem. Soc. Rev. 1998, 27, 1 

-n-7] ^-DflSl- ^ s}-^ ^3 ^ *M ^-o] o Jj o^ j ol^ofl^ ^VAJ ^ol ^J7 Hl^-oJ Aj-tfl 

^-effe ^8-3 "H-SrH ^5. ol-g-SjJl SJcf. ^ <4ic <a*l-Sl ^ o. ^. ^. sw^. 3, ^al, 2fS, 7 r S. 
#. -aal^ -g-51 ^ <4ii °J7V ^-Ajoi ijisi-H^ SJcf. 

nem, 013^: ^ i^Jc °JaV1-^ zl 7f^|a^ «-«4«H A>m°] 3^->fl «m M-ici <y7.Vs.Ai2i Aj^]^- oj 

olal2l7l ofl^^, 5^2 ^°HE q-ii °JaVs1 %Ajofl^ on q-i- <a^-o, «. ^ - c^- a ^o] 
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^ <y*V<i] ^ "o^^l^l^ «fe ^S. -8-71 ol-g-5)<H 

^l^c a)-* -S-71 -S-^l- °l-g-sM -8-71 -§-»)! ofl S § ^-ji °v^°l "fl-f =a u)-- <y 

*}5| ^°1 12 € m> $4. -1^ ^-8-* % v 2:% v ^ (a) Brust, M.; Walker, M.; BetheeU, D.; Schffri 

n, D. J.; Whyman, R. J. Chem. Commun.,1994, 802. (b) Brust, M.; Fink, J. Bethell, D.; Schiffrin, D. J.; Kie 

ly, D. J. Chem. Commun.,1995, 1655. ^^tt -?d% -fM i^°fl £.°Ji5r<H tM3tb ^ <4ic °J;45l >g-f , 3. 

5L«y€ S-AjoD S1«(| ^ u+i. n >*| oj^-^oj 0.7] 3 *-§.a| ^ ^ o^, -g-e)^- ^ 51 

#3°) 5U*m, ##<H ^ M-i °J^21 371 3: ^ ^ <H 3 3 °]«- *ll3.-£r ^ ^Sol &c>l 

-a^SlJl ^-Sl «l^s.*l ^116,103,868^: ^ <-f^ fl*r3 ^2: ^ofl ^Sj-Jl i^^- ^sj. 

t-I^Itt 5l?l-HS. C I0 H 21 SH. C I2 H 25 SH. 54 C 12 H 25 NH 2 1- SIjL, °l*r <?F83M.l7l^ al*ME5] 3 

71 7f ^ajoiji, ^icfl^s emHS *7r*i« - &cf. 

-gj-tgol ol^-Jl^ sfe 71^^ 2}- 7^1 
A}-§-*^5.^) «y^5l H7171- t.114- ^^tb^ M-t °J*r-§- ***tjI. o. fMj*N? HJ-fJ* *l]*SHr HI SU*}. 

Aj-7) s-aj^ iH^l £ «H£ *V^1 Sj-SH 151 iglH-g-El^ <fflH^-Ell- .fr;E*|3L S^ol ^ 



Aj-71 SWA 1 ^, R^r ^i, <i>%^, 1 2051 «&^7l, <g^°}^*}7] , ^^71 * 1M713. ^^^1 S 

oflA-1 Td^slji, n £- 1 Ml*l 2051 ^^°1Ct. H^^rTfl-fe-R^- &±.^ 1 ufl ^] 5°] 7101^. 

<^l*7fl S.^o] <?V^^ ^ q-i- <a^2] ^ o>2fl^ AjAHoflA-l ^ xj}r_ ^7) ^.WAJ 2 $V ?it 
7V^14: 



1 



D2 
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j^sj-Aj 2 



0,-Au 




a) ^r«-fMS-& Via. *<a<M*lfc b ) *tf*H? c) <3^# «7l-*M ^ 

«V-fer ^741, d) *MM* ^7>*l-oi -g-dp-fc- >a-74l» ifUM-. #7] NaBH 4 , LiB(CH 2 CH 3 ) 3 H 

LlAlH 4 7)- aV^^cJ-. 

°l*f £ «^S1 ^ x+ii «a^- HS. HhB* JSLC]- AV^g] -gig^cj.. 

71 £-7+U ^ «W«1, 3 3*IWQ. °J^1 ^£7} AH^o] t>}y* {g^q ^M|«$ofl 7V7hgr 2-<$°\lL, MV-g- 



nJ-aH. ^S-&21 Aflc))^7l- ^71-^-ofl nl-ef 2i*l|3|<a ijQH-E -e-jq-Sj sflajol ^7>*|-jL. ojofl tc^ ^H^-SJ -g-^ #2} 
-tV ^£tt £-*>S] S<33°f] cfl^ S}-§-§ ^ 51^ ^-§-7l7> SM^Hr ^4i«l-S.S., 

>Hlcfl^l- SSfMI ^ ^ M-i «g7V£] a>-g- = # 3£*« 4^ 5J7fl ^cf. a oj^s] 4 ^£4. o) 

3. 7§?$21<$. ^Hi sicf. i^^i, -an-E-si Aflcn^# a^^«4 ^-^^1^-si ^-^h]# 3i^s_s.^ a »>^£€- ^ 



"fefl ^aI^^aI a.^^ ^ ^ <a^ V5l ^ giH€-El#£l ^ol^-ofl cfltb ^^«|7l- 0.2 Ml^l 10 

^°1 sfl^^, °1&1«: ^«licf bRK££| ^1 ^j-Sr ^4-, ^ M-i tv^^l^ 
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4^<HH a «>-§- - loor *4l*l + ioor4 ^3^. ^^Hr ^ M-^ tM^-i: ^H!^.^. ^4. 

7> - 100r <>1*MH^ °J4-&4 -8-€fl^7> ^ojc ^>C_^ £]7l7> o^i, +1001C <>hmm 



SE«. £ #*M 14 S£ ^fl ^71- g- 3^ SIH^- 4^t^.l^l, 7] #4 >5d 

^ -S-71-g-xVl- a}-^ 4ii 0 J44^r ^4 4^ °J44 5* J^S4| 4*!-H7h 44*1-4 437V ^7l>n 5] 

<H °1* 4-8-3: SJ «1*°J A J- ^1)^*1 4 ^ 4ii °J4# *WRr 3# «4. ^, £ «^°H4fe ^ 

^ q-ii <84* tHJ* 4-71 4*1] IL?H1 ^°J4£r <g*ll4 ^ii2ft A-fr^s. 44*i ^ SU^r 4-?-7M 

5/»4 « = *>*fl\2.3.*| B <ajE€-4 <y*H3 »«H 14^1 441 M-^i *J43 it^l #*fl^-4 ol*» 5ife «1 
^ SU^r ^ i«* A43| *H**H til ^ M-ii fl« 4-§-4£r 3* 7V^?11 3:4. 



4^4 24 ^°J«: ^714 ^ 4* <U*Kr ^7]^, 47]*, A£ 7] ^4^- Ar+*1<H ^ ^ °14- 

*«. -ff««:37l4 ^ M-ic °d*>« ##4Hiffl4^N ^ 4« ol-g-^V 7l^}^4 ^ oj 

^^1^4 a* 314^4*1] ^ 5UA^, att ^ v+m <y44 #43 °]&® 

A J-7l 4^ l°fl^1, R°l ^^°lJL, n^] 1^ ^-?-4 NMR ^ IR ^^!H^4 ^ ^#4 

4. 

1) Dl (1 

1 H -NMR(CDCl 3 , 500 MHz): 8 (ppm) 1.77 (t, 1H, SH), 3.58 (d, 2H, CH 2 S), 3.77 (s, 6H, OCH 3 ), 6.34 (s, 
1H, p - Ph) , 6.47 (s, 2H, o - Ph) . 

13 C-NMR(CDC1 3 , 125MHz): S (ppm) 29.4, 43.8, 55.5, 99.3, 106.2, 107.5, 139.7, 143.6, 161.2. 
IR (KBr, cm' 1 ): 2997, 2957, 2935, 2834, 2560, 1594, 1460, 1205, 1155, 1062, 833. 

2) D2 (2 MM): 

1 H - NMR(CDCl 3 , 500 MHz): S (ppm) 1.78 (t, 1H, SH), 3.78 (s, 2H, CH 2 S), 3.85 (s, 12H, OCH 3 ), 4.97 ( 
s, 4H, OCH 2 ) , 6.2 - 6.7 (m, 9H) . 

13 C-NMR(CDC1 3 , 125MHz): d (ppm) 30.5, 43.8, 55.6, 70.2, 100.1, 101.6, 105.5, 108.7, 139.3, 160.1, 16 
1.2. 

IR (KBr, cm" 1 ): 2999, 2958, 2938, 2838, 1598, 1460, 1205, 1155, 1051, 833. 

3) D3 (3 *M): 

1 H - NMR(CDCl 3 , 500 MHz): S (ppm) 1.76 (t, 1H, SH), 3.65 (d, 2H, CH 2 S), 3.77 (s, 24H, OCH 3 ), 4.94 ( 
s, 4H), 4.96 (s, 8H), 6.39-6.66 (m, 21H). 

13 C-NMR(CDC1 3 , 125MHz): S (ppm) 29.2, 55.3, 70.0, 100.0, 100.8, 101.7, 105.3, 106.5, 107.3, 139.2. 1 
39.3, 143.5, 160.0, 160.1, 161.0. 
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IR (KBr, cm 1 ): 2925, 2924, 2868, 2840. 1594, 1460. 1202. 1152, 1051. 830. 



?7l)s.*l S-2002- 0072671 



T 2522f «*>-<. I ») (n»1. J.D 



A J"7l ^& ^ 30 mNHl 5-£.# JI^a]^ ^]c S ^ 3] s efl o] e (HAuCl 4 ) -§-^ 5 mL4 

olAiefoi Elieef^-^oVjS.^-«.S.fl-olH» #^-<aiofl 80 mM ^r°] -§-e» 30 mLl 41 <H ^r-§-^!#°fl 51 

-§-°-»f^L5. ^^lAj^cq-. 3*1 3^3 ^-§-^2] 2c«4<HH ^Sj-Tfl 51°) -fM -§-<*« 

# ^7}^ 3 ^•e^.^^olH^olH(NaBH 4 )# 10 3«H 4^2) 1-ofl -§-^a1^ -^-7^^cf. 

<H*1 ^ »+i cfAl -8-71 -S-fflofl 51 $M ^ Hj-s-^^ ^-^#-§- aUT^i}. €H^Ell-§r 

°1 *<S*M M-ii 37)1- -S-Ajt!- 3=r* £ l°fl i-MMIS**. £ lofl o,^ = l+i oj^o) ^^o^ 

cr€- £S ^-Aj^^ol ^oj^^ a}~§-£ ^H^-21 Afltfl^7V ^3j-^°fl ^ ^^Slfe 371^ a £-3£7 r <£el- 

•& <r 51^. a^. <»1 V>H ^<H^i 5- M-t <yA r 2l a7i ^-2^ *1*I|*M iiJL€ ^21 ? q-i <y*rsj 37l 

^-S^nl-i 5°J1sl-ch (2Aflcfl <ffiH^-§r Al~§-^ ^if 3»i*Kr 0.2 ran). °1 AJAH21 =4* ^ ojT-Hl tfl^ ^ 
2lAl.7>Al^-Ai S-A^^jq.^ c 2 Q y^t{. £. 2-K1 ^- M-ii <y*l-£l ?1^^ 0 J *^r«lol 530 - 540 run -¥-^3 S. 

■3 «1H (Surface Plasmon Band)S-¥-El ^-^^°fl ^TflsJ-^ ^- 14 ^ ^a)-!- ^-ol§ ^ °J^.^, ^ ^siAl 

4 £°1 °1 -¥-e°ilAi2l 1-^^21 3715.^-el ^ q-v °Ja1-oi Aj-cjaj 3 7l# ^« 51^01, ^l 3 l-^ 
-B-sfl ^sl^ ^- M-m °jAi-oj H7 ] ^a] £ !oflAi ^<^^i <y £ §.a^^4 4 OJ^^c}.. 

^- ^»flA^ ^ q. t oja1-# ^^71 ^«t) i^ofl £<y«i-fe- "ysfl^l ^HsBfl- q-el-'i ^ 

5Jfe €H^-°le)-ji «l-fe q-¥-7VA| s.<y=si -fV7l^^l:* aj.^.^- o. s <«| , ^-^ q.^ og^sj 37] ^. ^ ^ 

Mel-, ^H-E-si "a^l^ ^11 s^ofl 2l*l| ^ M-ii "a^l-si a^ofl * D fl5.Ai oi-g-^v hH ^i- ^ 

(57) %^21 Hi?! 
St 1 * 1. 

^-«-a] 12 j ^ s ^.ei^- ^ sQH^-Ei-i- -fvs^is. a^^i ^3-^ ^ q-ic 

1] 



01 



OR W«. W 
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-ti^Sl Jl. n^r 1 >41*1 20^ ^t^I^. 

*)] l^ofl SM-H. ^7] R-g- <&4^ 1 vfl*l 5°J < &^-/-l7)<?l 53 -i: f ^ ?4 <4ii °J^-. 

3. 

*)] l^°fl 5tf°H. A o v 7l =.ol ^o.o] ^ q-i <Qx}. 

4. 




ofl>H ^SU, n g- i vfl^l 203 ^^M. 
5. 

^1 4*§-of| 21<>H, -y-71 ^-a^l^ NaBH 4 , LiB (CH 2 CH 3 ) 3 H ^ LlAlH 4 -3-°1H -id^€ 3-§- ^^AS. ^tt 

^ M-t «y7->^s 

°J 2* ^-^^ ^ *fl2 
St 1 * 7. 

*ll 4^-<Hl 5a<H^. A ^7l uft °J^S| ^ u43°fH 14 ifflH^-El-^ ^ <ffl.E^-El-i- >M|cfl# 
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8. 

/dl 4<g-°ll si<H^i. <§h^e1-§- <fflJE^-ei# -fKEsfl-i- ^asfe ^-HM a >&-§- - loor tfl*i +ioo 

ICS] «J3JL 2:^°! ^ q-ii °JX>°1 3.71^ 371 2# sVfe *fl££ ^tj. 

1^ ^ «4 t oj-g.^. ^-^V n]^<£^ «M>fl. 

10. 

* l^Sl ^ q-^ «y*|-# ol-g-^ 31713, ^713, 71^4,^. 
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